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PROBLEM TO BE SOLVED: To provide a system which 
can correctly evaluate the price distribution or risk 
distribution of financial commodities or derivatives by 
introducing a probability density function which has 
higher precision than a normal distribution. 
SOLUTION: This evaluation system is equipped with an 
initial value input means 3 which inputs initial values of 
price, price variation rate, and price varying direction, an 
evaluation condition input means 4, a Boltzmann model 
analyzing means 5 which inputs the initial values of price, 
price variation rate, and price varying direction of a 
financial commodity, etc., from the initial value input 
means 3, inputs the evaluation condition from the 
evaluation condition input means 4, and performs a price 
variation simulation by a Boltzmann model by a Monte 
Carlo method to find the risk distribution, a speed 
distribution and direction distribution input means 8 
which inputs the probability distributions of price 
variation rates and price variation directions of financial 
articles to be evaluated to the analyzing means 5, a random number generating means 9, and an 
output means 6. 
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fcfc— o<z>*o«ft«:A;*jU 

A* U f^ffitttw&Sti&p^pfcS W4 

if mtt&<n&M$5& ib z> 1/ ^4-t© m±ffi& «t& 

[ft#if 2] HtIf5lDWffiA^#Sl4, &i»F§jp 3 p;fc5l^4 
SflMR&ttillA Lfctfe*^-* 

y-^ v*9*/w«*f^aKA* L, 

SS^flfife, ttteXtt£i$K B#ra££&i 

^SkfcA*-*- 5 n t t -T 1 {cfE«tf>:&B* 

^c5pfc5VH4-?:CDaR^:FSp t pOffi*&y * ^Wttv;*^.^ 

^i-Sfc*©fflf«SrAAi-S^Wrffitt • **iieA*# 
mJlE^irEa • flfc*ifiSA;b#»f4, &mffi&hZW3: 
ffFffi^ro^jaKiSpfc^v^i-tcD^ffifp©^^ 

mM&bffi&&®imzm%v. m^mm^m^m 
ka^-ts r. t z&mb-f sat ** i iE«cw^ii!^p B pfe 

€>v^(4^r<7)M^p 0 pOffi^y ^Mv^^A,, 
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v*f^wffatA*t5^ i z<&%tb-tzm&m i 

IE«co^ffl!Kp B pfcS VM4^<£>M£fSjp p p<£>«& y * i> Wffi 

^f^m^m^Ati-rzz. b&¥fmb-rz>n&mim 

20 ^-<— ^.^^b, Fr^^iK^p n pfeSv^4^:W^^p H p(c 

i: i t5«*9 1 ISi£<D^ltrap D pfo5 V^^^cd^ 

^FS p!.roflS*& y x ^ §¥«^^A. 

7 ] mBM&ftm • *iS)»*A*#a*j. «jie 
^«!^p d d fe 5 v M4^e (Dmfe&mxfa <omm& 

30 t§r t ^#HS:i:i-5f»*«6icia«c(0^iKSp 0 pfe5>v^ 

i?-<— ^^P,, Sf^O^ffifflp n pfc?>VM4^:C0^^p D p(c 
Ht5*»f-^5:A*L, HtlfE^ififcffifpfcSVI*-?:© 
^^p D pCOffi^t(i^<D^ < i:ffi|&^l()^-(^<D^*<7)|i 

x/H^w^stcA^i-s r t -r?.«*^ i (-is 

«cD^St^p°p 5 v ^(4-?: W^^p a p©«tS- y ^ ^ fPffi v- 
40 A. 

[«*«9] uwaaft^* • *(p]5>*a*^s»4, 

HulE^y-v>'*7 :f ^W^{-A^1--5r t 

mb-tzm&Tg. i ^cfE«c»^isSp a pfc'5v^^4• ; &»^^ 

p°p (Oti&fe V Wtia =r A 0 

y-^ v*ascfc*jjt 5®fB«^*^ffl!^p D pfc-5 vft* co^ 

50 ^p n p»«^Sfc5VN{47 7 5/^^(Cft#L^V^^ 
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#1" 5 4¥$LBy$/^y ^ v ^&!KiSp p p fe 5 v > 

Kp c pfc^>V>f±^cDM^p p p<7)^^ y^^SrfflV^T**fc 

ib* co^n^ p h p *> 5 v n \* * <d m&M & y * * ffpfiis 
3] imE^y^^^^/i^wf^fttt, sat 

SrS/flU ^it^p a pfe5V>^^C0^^p c p^«^^»)* 

^co^fe^i^—gp^^T, ^HrafifeSv^tt-to 
^ffip"pOffiE^/h^«^fc^v>fi^^S^^tt^ 

C £ $r#m^i-5ff*« i Btto&lMia 
*> 5 V ^^<7)M£ffip p pCD{Mg- y * * fffl x A D 

^p p p fc 5 v ^ * coffM^p co BfiflstfOv y-^v 

JgSCiB tt 5 Itt£mfe4*ft A fe 5 v 7 9 > * * Sr 

IBM'S r. t £4$® b-tzm #m 1 IS«c^^St^p p pfc5 

1 5 1 mE%K&# • *m»*AA#fttt, % 
mo^lt^p p pfc5v^^4^co^ffip p p^io^^^£So^^a 

^p P pfe5V>^^(^M^p n p03ift^fo^VN(4Sr[^^* 

8r«IJE1-S £ ^rap t pfc^v^^4^:^^^p ^ pra^ 

A*W#fMcA*i-5 r t 1" SKI** 1 K1B« 

^O^rap p pfe5V^^4^(7)^ffip p p^Dffi^y ^^f¥«iy^ 

p p p ^flfi*»* fe 5 v n t* V * ? Srf¥« L 7t 

i-5IS*^i|5®(D^Kp p pfe^v>^^(OM^p p p^ffi 

*&y ^^ifffiv^7"A 0 
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Aft 5 r t Sr#«J: f 3&gtjgjp p p 

fc^v^^^o^^^p p p(^fffi^y ^^ffffii/^-^A 0 

ffp mttM X*fo £ ^SIS p p p fe 5 V > f 4 co JR^ffi p p p coffin x 

»fitt £r A* i" 6 450 Wffi A* <h , 
^*<ttWffi«FW, K«ia«**tfWffi*#*A*-r 

10 s^JIe^^{lA^^^^M^co^^p p pfo6v^^l^ 
^sn^p'pcoffi^, ffife^Kj^, m&^W}jjfa<D?ib<n 
'J>ft< 1 ocD^UWffiSrA^l mrlBffflB^A^# 
Sd* A* f¥ffi*|■ft^aKp p pfc^v^^i 

ttH -en 9 S b T4k»ra p p p fe 6 v n ft * (^14^ p p p t^ffl 

f¥ffi^O^St^p p pfc5V^^^o^^p p pOffi^ N >fffi*& 
A^Wf#8kKA*i-6iW£»* • *lPl^*A**ai:, 

mllE #yw!y ^y"/um«f ^&<DM$r #S ffl^ ^> ffl 
[0 0 0 1] 

^m^p p pfe^v^^i 

30 ^co^rap 0 p^Dffi^^fc5v^^^y ^^^^f¥ffi-r^> 

fc 5 v > * <z>m&.m& (omw^*? y ^ ^ «:» « 

ffl LTfi?W-r^> ± 5 L/c^it^p p pfe^V>^^co^^ 
p p D coffife y ^ ^ 3tf >^ ^ A BB-f 5 o 

[0 0 0 2] 

[0 0 0 3] !S*«>&»X*"Ctt % t*ffico^fb£^7vi^ 
<ki-5BK{-^-<^— (Wiener) ig^S:fflV>5 (^^S— jjglft 

id L 4 V > t V ^ r t & S&» t "f 5 -V A. r3 

vstb ^^-r co \z m v ^ 6 ti a t o Tfo 5 o 
[0 0 0 4] iSStt. «HB*rt. ?-ft-i8 



(4) 



2001-67409 



mi] 

[0005] £ temwjEMftm>h<omft&tiimx'h 

[0 0 0 6] rcoi5f-> <7 -< i-—MUX'(t^ W^jEM 

jtffi i^<5V ^ X m&L £ C 5 iT'ft: £" f¥ffi L T V> 5 „ 

[0007] ^^3l5cD^jK^p 0 D fcs^^^s^^p D proiJ x^* io 

= rStff + So-JdtW 



[0 0 0 8] #-#iS@t3\ t*ffic75^»{4^^^— igeid 

[0009] &mi®mz x.^m(om^Wi<Dmm^ 
n&2] 

^ 1 



y^i- , m*mmm*oxmmmmn<n r^x-i*. ^ni, &<£>s;2 ir^s, 

[0 0 10] ±.w.&m^u<vmhwm.temt lt> ftmz 

dx~(r-o 2 /2)dt + oJdtW 



a 2 



a/ ax 2 dx 2 



SC 3 



P(x;f) 



^exp 



(s-(r-q 2 /2> 3 



2a 2 / 



[0011] 

Krap ^ pfe^)V^^4^:(D^ap o p05y ^.^P'fffi^, 

[0012] mti, ^*<75^Sp°p^o y *?mmi5 

Wifr±CZ>mm&m'hmffi£irX\,'>tztiibX3b2> 0 



St 4 

[00 13] ^<0£ 0 Kffite&miZ, ^<D^£M 

mv&^tm^x.. g»y ^t^Mi^xmftnmwWi 
titi&x'Z t£\,^5.k*<D±$ t£mw*5-z.ze>x\ mm± 

mb&W7Lt£^<DX'hZ> a 

[ooi4] ^;t\ ^WtimfcL-k? t1-ZWkM<o 
L> ^ffl!^ppfo-5VN(4-?r(D^^p c pcoffi*&^* J ? :, y 

[0 0 15] titc. ^5f5^ffl!Sp 0 p#c7)y *^i¥ffi2f}£ 

r-«, nmizm^zmmm&mwiitfmmzfctfLxmk 
so mx'hz>£ot£#mmfflMm^tti,xte. mmh^^^t 
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[0 0 16] trtf, *»W*s»ftLJ:5i:i-Ste«>|| 
d t # x* # 5 &B!fgjp 0 p 5 V * f±* OSR^A p n p<D«& y x 

[0017] «*©£»i«fi*?©y **SFfa#is& 
[ooi8] ■*-£*>*>, ftitiffAVoimKn 

ISai-f-5Ci:^T-#/ t e^ofc 0 &l»fgp?.^©^ft 

T. ^Kp n p<0^»j*TS]ro5ft^^^i¥ffi-r5r i^T- 

[00 19] ^rx% *^;i«LJ;?tt?>tp- 
oofl6<OHffl|tt, tffc('^gtffip D p^<7)ffi*S^, y** 

[0 0 2 0] «©Mifnf©!)7^Ste$ 

[0 0 2 1] trt?> *J8HiJ«ftU5tt5t5- 
o©fl&0>RHM: % ^ffc(c^^p?.^offi*&^, y^^ 

^a^iPpfesvMi-^w^FgfDOfls^y 

[0022] afeyijtmt^roafflSr^ieL, m 
ic £ •> -hl5i^#^i^5g)^r-ti-»^itg/<e^iiiffip 0 pfcev^4 
^Oj(!^p a pCDffi*&y x^ffFfiSi/^-r^Srftetuj; 5 £ 

[0 0 2 3] 

KtSfoS W4^<D^^^pp<£> , fi5i$§' y X^f^-fffii^^'T'A 
(4, Wffi*f *T*fc 5 M^n R D fc 3 V Mi-?- (Dm^M&x (Dm 

B#M, !Wl3»«r£trfMB*#fcA*i-3iTO*#A;fc 

tfrE*n»ttA**&a»&wffi»fc<©&»i«.B& 
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5VM4^<D^jfeigp 3 p<7>flE& % ffi&^ftsp, «Bfe£Ki2rfi 
cd 5 < k t>-ow«nffl«[SrA* L, BMBBff £ 

#A*#a*»e>WflS*fl : ftA*L., ffHffi*J-#t<£>&ii!fgjp 0 p 
fo^VMi^fD^^ffip^pJCOVNT, ^Vx^/Un^ct "5 
^i^-^v^x/i'tc.tSft&Igftv'S 3. u— -> 3 :^£:l¥ 
ffi*#©teHrt-e*fc t> iS LT^14Sp D pfc 5 k>tttO»4 
^p D p<Dttt&^fc 5 Wi y * * 5 stfA-y 

^f/vWffgt, S¥tf>!t*(D^iitKD o pfc5VNf4-?:(0^ 

10 atrflE#^!x^>'*7 lf /HW*f^a»o:A*i-*a«^*-* 

[0 0 2 4] *Sli*3S2(-#5^14rap D pfc5V^(4-?r(7) 

^±j^p°pcoffi*&y ^.^fpffiv-^^Aii, w^3Si<o->^. 
xAKfc^-t, we«j»3«A**att. ^B4^p B pfc5^ 

U SfrS^ffi^p c pfc5V>t4^:©M^p B p©ffit&, ffite^ 
ft*, «&Sft;>7|Ph «FH«]Sr*»i:i-S»*««BB«Sr 
^LTttflE^/wy-W^ex^W^JdA^-f-SCli: 

[0 0 2 5] #MM#«3}^3£ffii£p 0 p&^f2-?:<Z> 
^j^p p pCO{ffi*& y ^ffffiv-^Afi, ffNt^S 1 <7»;*. 

^p d p fe 5 v SiSMiiSjp'p {cgli- 5 tfm&&m L Tt^x - 
^-i-^>7i^, l¥ffiJFf■^C0^:S4rap o pfc•5V^(4^^(DM^ 

[0 0 2 6] *JSff*3S4iC#.§^jK^p 0 pfc§VMi^:O 
40 ?R:£igp n pCD«£ y ^.^pffiv-X^Att, ft*3llC0>'^. 

- ? -s- ^. fl» p> , @f ^co^jK^fi, fc 5 V M4^r <DSi!iSp R p 
[0 0 2 7] *:MfS*3S5iC#?)^^p o pfcS^^f4^C0 

50 ^^p p p(Offiis-y ^tmWs^T-J*^ 



9 

mm& fc 5 v * im±m& k. m-r % mm «t«m l 

So 

[0028] ^jsw^e^^^iKSSia&svM^w 

[0 0 2 9] *JK»*q[7lJ:«5AiKi»fi,*)5VMi*«5 
^£iSp°p»ffitey ^Mv^^-Mi, IMiil 6 

[0030] ^mw^gisfcffis&iKffififcsvtt*© 

wm& h s v > tem±m & 1= n-r 5 mm l t^is^ 
(-nrrsHia^r-^SrA^u Hfffe^itffip o Dfe.5VMi- ; e 

So 

[0 0 3 1 ] *^ff^9^S^Sp 0 Dfc5V^^-^0 
[0 0 3 2] *MfS*«l 0^#5^gtSp P p$>SV^^i^ 

^ >*SSl^ it 5 Wffi«^ifeigp p p fe 5 v > ^ o 
9R£iS!igiO«ft44Kft fc 5 v 7 9 v 9 x tc#M? L^v^H 

fe5V^fi^:CDM^Kp P pO^|^^fcSV^^i7 9 
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[0033] lfcmz&mm&ibzwtt 
^pg D n p fc 5 ^ r** ^5R^p n p o«fe^«ftB8ft fc mz&fm 

10 §t(7)t*fc§ 0 

[0 0 3 4] 2^C#,5^i^Sp ^ pfcSV^^i^r 

it^p p pfc5 VNfi-e^M^p'pO^ 9 y * * £rffl^-C*# 
[0 0 3 5] *KW*35i 3^c#5^i4rap c pfcSv^fi^ 

[0 0 3 6] ^3S 1 4 ^S^^p ^ pfoSV^^i^ 

[0 0 3 7] 1 5 ^C#S^:gt^p F pS)5V^^^^: 

p^afo^V^ Offil^ p n p t£*5 It 5 flE * ^ 
erap a pfc5V^^^^(D^ffip^^a*^*fc5V^i^^r[P^^ 

[0 0 3 8] *^ft*^ 1 6 &C#5&I£F§p p pfc^f3;^ 

/cm^, ^®o^^^fflbr^^itSp p p^^^p p p 
50 [0039] *mm$tm 1 7 \z&z>&ffl>ffi&hz>\,^**: 
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[0040] *ks»#3Si 8\£&z&wm&i>z>wtt 

^p p Dfc^V^fi^:^D^^p F3 pCOffi^& > ti5»^»^ Ate 
Wffi*f*SrA*i"5W«*#A*^ai:, fulElJJJBMA 

#SrA;fcU f¥ffi>(t*^^e^p c pfc5V^^i^^^rap c p 

^LT^ffip ^ pfo^V^^i^C0^^Kp p p(^ffi^&^fc5V^ 

mm, ffi»s»*ift©**^**wiE^y-e^'t7 f /w 

[0 0 4 1] 

[0 0 4 2] Hll^«n(cJ:5^]HffiA«oa»y^ 
[0 0 4 3] *3IJfe^^(7)^ii^p a a ^(DflE^ y * * ppffi 

t , ±wimm • **iBSA;&#a 7 1 , • 

5M&A*^a 8 £ , atl^^t Va Rf«I 

10h iir-^^-^ 1 1 i:lrtLtv^5 0 
[0 0 4 4] ^/u^^^^/HSPW^asttSblc, «I 

- v- a >^a ist, mcxiFtti^a i6^ — 
*twje*«i 7 ^KtT»T*j*^a i s mm 

[0045] ^mmm<oiy^ 
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iva RWfgl l 0 as*^*^ A^®H^^-r«lSr4 

*SHtfc ± 9 S^"T 5 n t 5 n t LTV^5 0 

[0 0 4 6] — jft«»-eB*Jxfc«Bf4, feSfft 

10 [0 0 4 7] h tf-A**a2tt. ^-b^ 

y sl-SrA* U M>ct^i:^^^gt^p F pfc^v^f^ 

fe -r 5 ^a -c*> s . 
[oo4 8] iifitcQgjfis^te. a/Bi-^jmsriSft 
^^gtrap F3 pfc^v^^i^^^s D F p^ciE^L, y 

20 fe, l¥ffi»*co^i4ffip n pfc5V^fi^^p c p^•g]^9aLT 
[0 0 4 9] £?£L< B\ ^-h7t-ytA*?g2 

*«r*U IF— tfsgfJt(D3K— h7^— y 
©«rit«r*U f¥ffiUi:9 ^i-^>^StKp°p^M^p p p^ 

[0050] h^^-y ^A^i^a2^. ^mm<D 

#*©«rtK*-Cttft<, f¥ffii--<#^^p p pfe^v^^ 
30 ^*FSp n pCOffffiffi^^--^^*p^^{c^< 

[0 0 5 1] ^«ffiA^^a3fi, l¥«^-*0^^ D p p 

fc^v^[^^p ^ p^ffi^&*fc^ltt^&^tfJ^^fc^«^s^ 

[0 0 5 2] fFiSt^iffip°p«4ffin°D^ffi» • K 

saif-^^&ftbhs. ifit<fmwiAMt3 

Ht. #-h7*—y*A*#«2a»bffMS*t*«>A«« 
40 p P pfe^V^^^p P p^A^U, ^^ffiS□ c pfc§v^^iM 

^Kp p p{crJi-^ft^^^-^^-^i i^b*« 

[0 0 5 3] - (D^ffiA^J^a 3 ^BtSp^p^Offi 
[0 0 5 4] fFfi*ttA*?g4li, tf/uy^r^^/u 

so v^/v^wf^asowa^irtt, ^^-w^-^/u 
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©4{ci'9 > #**HWrSrff 5 r. b&X*%ZWm0kW& 

[0055] ^mt£fm&ftz-z>&o\z--rz>b^omM 

[0 0 5 6] sK/u y y^f/Hiflffg 5 f4, &Mm& 

f ©«y ^^l?tf v/^fA 1 ©^'M^Ml^T-fc 
5„ 

[0 0 5 7] #;vy^y^f;«fg5ll, UJJWfiSA 
©fflfc, flitlfrXft*. ffi&2tWij}fae>®M£.& A*> U 

(c 4 9, ^uy-vv^-^wcisffiftietti^? ^ u— -> 

[0 0 5 8] ^VT^A-n^, ^Vvy-x'V^rSiCcDM 

[0 0 5 9] tf/i>v^^*7M!Wim§c5<o%]Mlkm§t 
1 214, W4lBS:H*&i-5lc*>fc9, PHffiS^O&lifcjSjp?, 

[0 0 6 0] ^yv^f/HHffg 5 ©fcfflllttNiS 
ftl 3(4, ±iE!fl^tA*#i£ 3 om^CgO-^Tff 
ffi#fW&Ii!ig]p a p^£igjp a p<75«&, tiBte 

[00 6 1] iS/\sV^>'^ir;VMffi^Wc5<F>y-^-J'y V 

^3M3:i4f4, ffit&^ibv'? 3. u— -> 3 vcD-y-v^y v 

¥S14 {4, £®Tffi« • **ifleAyj#fk 7 OA^tc J; 

rOiticoV^TI4, $e>{C^-T5o 
[0 0 6 2] V-^x^^S 5 <Offi*&^«l-> 

[0 0 6 3] flS*&g?Hi->$3. >s yfgl 5(4, 
/u-7V^-r^{cJ;o-Cffl*&igii)trV5; ^. u— v-s 

[0 0 6 4] ffl5*&^ibv'5 a. u— -> 3 yfti 5 {4, ^ 

^ t- * >v o m (- <t o r ^ s> ^xm&om * * ft 5 tz 
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[0 0 6 5] *>yvy^f;l/gffS 5 (Dm^StW- 
BJ^fk 1 6 (4, ±flBfl5*«»->$ a U-->3 1 5 

[0 0 6 6] ^/vyvy^f^tf^SS CO— Kfirii^T 
W^tl 7 {4, — KmM*TLfc*^*»&ft*r*-3# 

[0 0 6 7] rrt*, r— Kfrj i(4, mmmih^m^ 
bmffiifeTi%ffl$.X'<o—®<Dffite$£Wii/* =l u-i/s > 

10 T-fe-5„ -K=fTi^T*U^^ 1 7 {4, S,ffiff3¥^tbTV> 

<92Mq=t4, fPtf^4=A^^4^^A^»$ix-5„ 
[0 0 6 8] -mftmi LT^&Vn^(4, -tWf » 
7fiJ^#©i 7^e 5 ^a5ri?^>-7 p y i 4fc 

[0 0 6 9] #/l^^V^/Ufl?#r^©5 <D±fcf?mT 

20 fc£«frig*»ciU»Lfc:&^*»&*|^3^II:-efc5 0 
[0 0 7 0] ^tttTE«fi|aJB<tA*#fk3i::J:oT^ 
KfTttT¥UJ£#» l 8fcA^)^n5, 

[0071] y$/^y^is^/uM$T^&5<Dmmmi&m 

M^&l 9 J4, ^Kfr«)**««Sr*»L» IftiSStftcD 
&IfeBi p d p fc 5 V ^f4^j«p 0 p tf) «r IB* 

30 [0 0 7 2] W_h^7^/U5/-e y^f/l^Wfft 5 COrtgp 

^^saa^ovTfi^^-reo 

[0 0 7 3] tti^#©6(4, *->^9 l A©*a3aJS*Sra 

^ffl^*, y ^^com^t i*xffi.-&£infz}) *?m.*m 

[0 0 7 4] /jC*S n ttl^#S6f4, ^a^^fsj^^cT) 

40 5o #ixj4\ *sict±j^i-57 p y H«t brta^-r 

14, i-^Ta^#©6iC-^*tL5o 

[00 7 5] fJb^^®6{4, *;uy-ry*f/Hg 

*f^5©*Q;aco^^^*, 0iJx.{4, fo5^ff(c45ffi 

[00 7 6] ^WSW • UfaiAA^a 7 (4, ±IE^ 
^•^ytf/Hgfrff 5Cfy^!) 4 {cm 

50 »LTi&91 Lfc 4:51-, tyryy^ucw 



15 

[0 0 7 7] r 0>£»r®« • St^ilSA^IS: 7 14, 4k 

[0 0 7 8] ftio, jK^y^v^SSClcSsftS^BrSa 
r. ii;:o^Tf4mj£-r-5„ 

[0 0 7 9] Sfc. ^®fffi« • fit^ilSIA^IS: 7 f4. 

[0 0 8 0] • Jj&titfBXtl^Wt 8 (4, fiufEffi 

^ U'-v'a 1 5 (CA^i-^^gT-feSo 

[0 0 8 1] • jyfaftjfiAtl^m 8 (4, 

-^-<-^ i id»fefFffliist*©^iKffi l g I a?(oitaff ? -^ 

^»*-ft£r«&SE!r>5; a W—> 3 ly^-Wt 1 5 CA^t 
[0 0 8 2] -£tz s ^«^*-*|fi]^*A*#Sk8tt, 

[0 0 8 3] fLg3S£3M9:9J4, itris^y-^^^ex^ 

[0 0 8 4] • ■ftfattmXtl^WL 8 4: §L«3B£ 

9 (4, #/US> -v y*r/H^ «t Ztiffi Zft o PI <0 i&m 

[0 0 8 5] V a RS«1 1 0 (4, ffife<D&Ml8i8,$3 

z>wim±ffi&<r>ffi#fM6frt J y 5 w4y 

[0 0 8 6] &ffi^D°pfo5V^4^£iSD n ntf>ffi 



(9) 2001-67409 

16 

a Ri?«gf 1 0 (4, gE#<£>V a Rffffi^M^r-?:©*^ 

mm-rz>- t&x%z> 0 

[0 0 8 7] o£9, ^KISK^jK/uy-rV^e^WcJ: 
A©V a RMii 1 0 I^OtS ffl* L, *:<D&.ft(D 

t LT^-a-^tt^y *.?m.&mj3-rzz t^x-z^ox- 

[0 0 8 8] V a Rf¥«£fi 1 0 teffiftcOgEff CO^M^ 
10 5Sc*T\ V a R!¥«3£g 1 0 f*#3S9§<Di&S 

[0 0 8 9] &3Bt*— *^<— ^ i i fi, &»iffin"q&5i> 

So 

[0090] r(DW*ffl#r* r^— *j 
[0091] dkn^-^-<-^ 1 1 a, ^wzmn-t 

[0 0 9 2] W±^*^^^-*Jg^^foS^Sli^p p p 

[0 0 9 3] , Mn^^MtnA^ y ^ ^ 

[0 0 9 4] ^yvy^gi©/^^-^ 

[0 0 9 5] *^U(^ &Mffi&^&Mm±ffi&l$ffife<D 



(10) ftm 2001-67409 

17 18 
[0 0 9 6] +tt ; jF«>E«Wft*«iS:KW-*-'5*ea; *Astv?J&. 
i>K ftt^iitOuy v y^SST-J) 5„ if^vy-^^ [0 0 9 7] 

vdt 



- fdv>dQ'X t (ry,Q'-~v,Q)<t>(ry,Q';t) - S fcv&t), 

3C 5 



[0098] e««j*r»8H4 x mttm&.w-m** i/c 

ftWKioT, *j££ir,3 0 W»»fB«li, ]»^« 
0>*"3bffi«(llM!fctts cm 2 )r*fcS„ ^Lt, DSW-gElffli: 30 

[0 0 9 9] &»KttliR^HBc*af 1 P3 C J; 5 fcSfcfefMS 



[oioo] ^^/i^T-ffiEWTK^y-v-^ms; 

^ */H3 mis.. bT-#Vwy ^irgitSrfl? < 

[0101] 
[SSC5] 



(11) &m 2001-67409 

19 20 



d<t>(x,v,pi;t) d<p(x,v,n;t) 

~ = Z 1 +2/v)<p(x,v,( i ;t) 

vdt dx 

- fdv'd(i'S s (v', t i'-*v,^(x,v',n';t). 

a e 

dK*V) = D B 2 <p(x;Q 

vat a* 2 

5C 7 



^ 8 



[0102] 777i> *3t3?.fi. ^ttT-Wi^Pp^ic i: o 40 



[0 10 3] 

me] 



(12) &m 2001-67409 

21 22 

dp(x,v,n;t) dp(x,v,y.;t) 

= nt +Z t (v)v p(x,v,n;t) 

dt dx 

- f didn't Jv',n'-*v,ix)v>p(x,v>, ll ';t). 

it 9 

aP(r,Q 

at ax 2 

a 10 

fS^n^ P(x;t)ity mm.v£fim<u-c(Dp(x,v,n;tj<Dmft-v&z>. &m.W3re<DWL 

[0 10 4] [*7] 



(13) ¥fffl2 001-67409 

23 24 

D=u 2 /f\ 

5t 11 

a 12 



o 2 ~2u 2 l\ 

St 13 

&m$}Utf^7-4 'Jf-fa 2 !! 0.1 <Z)[l/year]CD<if felWUBt-g 
£M£*l*tff, ®^3§SX t «, 365 0tiyyear]lr^S. u tt. 0.0117[l/day](^n 



r ( (u)=2tiAj*. 

= ^xfl Oil 7[l/dayJ x365[days/year]/0. l[l/year] 
= 85.4. 

3* 14 

^Wrffimtt. 14) fi, *7T^f VT-jlzfcitffli-Z'b *T-fc5 t> 
« s fc^5. crt\ Ml^^^f^yr^^t^y [0105] 
-^>^^/KD^ffi«tO#«14^#5r [»8] 

[0 10 6] &Rl^fc:m^TlM4^©-att$HWffi« ««:Stti-3fc«>fc, *teT-»rffi«Wtt*r8!«:&SKSfli 
y^>' J tf*/i'Sraiffl-*-Sfc*»Cli, ~a^S(fffia?r^ [0 10 7] WSfflli, W^-«*3a^©||»^-^» & 



25 

mmm<DWffi&fto 0 mm?- v t nmffl&±xm b 

[0 10 8] rixPjeoMfei: UT, JW£R#ISIM5;fc 9 <D 
[0 10 9] dOwy-v V^-TvMcfc^Ttetfvl'U' 

[oiio] ^yvy*g»H<i:*)fcc 

So 

[0111] &sm&t$<omi&&Wi-)5fa\zm&ft 

fctt, ^/uy-^^S«:«>-fi«»Wrffiao*iSi^q( 20 
[0 112] ^^p°p^^«*S^*^#{S$r^ 

[0 113] 4fc, ^Vwy-^v^-^VKdctnfi. tf/isy 30 

v^s^cos^^ 7^-^t-j)5 mmmtimmzm^- 

(SO) Wf^#(cigfflT*#5 0 

[0114] -*-fc*>*>, «4otf»xi;lff4< 
«t&£»^ J Mffi*&S tb^ft ©^tf*— t -T -5 ~ i: (C J; 

5 ©-?$>£>„ 

[0 1 1 5] ^fttcj; ^jfeJiJj?^^^ V 40 
[cfifeff -T 6 - «tt © *> * * HMI-C *> 5 <D 

[0 116] ^-.y-^v^-^/M-iJUf, ^uj/ 



2001-67409 
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[0117] Lfcasot. ^tttf^-r y^-ftftti* 
8E-l${cfEiz!rc-# 5„ 

[0118] «siawi &iMf££fci*£ 
mtff>m (777^^) sr^tA-rsr t-e, f+»3a*r^ 

[0 119] 7 7->'^^rc>tt^^^A-r5ri(CJ;i3. 

[0 12 0] 77?^^roEi:*lAU ^tt^ 

£igp a p©ffite^»©!W;i*fA-r5;: irfrj: <9 x tvr 
77 A n SHc: i 5 #/u'7 ^*f/HJ?flf ©#ifcffii)§!c £HI 5 

[0 12 1] &KiSi&*fcW:*r0>*£iSi&© 

7 1 # a n i s ^ a- y -v i/^rT/^mvf <o ft m&WL & a 

[0 12 2] -£tt. 77 7^^©ft^tAU ISI## 

A-y y*SSi> ^^ffiffip^oS ft itte>ffi£.ffis,<Dffi& 
f lroi«*e«*3 iO!i#7 7 ^ Iftft 

[0 12 3] ^fc, #^y-w-=e^H^J;tLtf, 
^ili ffl p° H 4 fc fi-t © jlR^ffi f D H © ti H 4:!%* L r y 
v^-^ASrfBi^i-S r. i: as-et Z> 0 

[oi24] rntcii?. ^(OAHtm&^m^t^t 
tc&MM£M p d p X- h Z> ^— h 7 ^ - y * &Wm-t 5 
[c, ^©^ffip B n Sfcli^©M^p p pM©tBP^^#lt 
tsr irds-Bifg-efet), r^iot, ^©ffffiv-^ 

[0 12 5] &»X^©^SfCI4, ^ja^p°p^HtJ 

\^0&m<WEMti^%ibfrX^Z> o r©fia-®©^S(S. # 
^x/K-*3V^T, ^ffijR^p°a©ffifefcSVMiy 



(15) ¥fM2 001-67409 

27 28 

[0 12 6] gcWz. ^BJco^^-v^x^Wi, •fffi [0128] I2t, ^mco^/uy^r^^jum^ 

i 5W^*^^-m^Tffii&^->fir, y [0129] 12 2 iz^-r «t 5 tc, #/v7vy^f/^w 

5r**s twr-fescDT% tfrisffi*&sS)->5 ^ ->3 fism i§A~ i common 0 o 

>#I9:1 5 tmm&&&tii^& 1 6l;i5^MD°pf© [0 13 0] MAIJ, ^JimZ&VJMfcTZ 

ffi&^m~>s.~\/—~>3^&&zmm-f?>z.b\c£r)^ mmx-hz* r^sAf*. viMib^&ci 2iz£<ont> 
n&mmcDfo±&mzz tftx%z> a 10 ns„ 

[0127] «±jis N ^It^n^^oy x^tfWc&fe: [o l 3 1 ] 
^uy-^^^Sr^AT-t^SSKj^^T'feofc * [ffc9] 

[0132] mm.cn, tv/yy^Mtfts^ ^otffbtis. 

it-fcs. rrx-ti, 1 Biz 1 [e] officii) as$> 5 tfi [0 13 4] MDIl tyr^aftiaotlM 

^mmmcfcztz-i-^y}) y-yz-tzm-siz^^xi-zm [0135] 

its. ISio] 
[0133] rroMCtt^ -y-v^y 1 4tci^ 

S * ^..2 = jf' +lrfv vexp[- v/r] O vcxp[-v/j] tt^^ra^CO^lS©^ 



[0136] ±ie*agEtt > ?t^s*m#^i 6(ci 

-r>Xfrt>ixh a 

[0137] toSFii, —nnt>mT L.tzfr^zmfe 

[0 138] fclG, Hii, ^^^H-TL-CV^^ 50 



[0 13 9] li, **btbfc»^*?r««mi-S 

[0 14 0] ±jE02B, 1 01- 1 \H\<Dmm$ZW)tf£.C 



(16) tfeffl 2001-67409 

29 30 
\zfctX-V->-7\) >iT<W%fflm$:mfe-rZ®&$:?r:-to * [0 14 2] 

[0141] B3H, mic ' , e ' umzm 2 kmc m 1 1 1 

^rssTfcjttfTOiai) ©ass***?-*. £tf)£#rmmfci£$ v^mcfc 
-boii. (m^^^^7t o co®^?t^) cms, wmomwz 



/fc.(v,)v,) 



[0 14 3] ElaOftiaDT-fl, -hlEiJ-^iJ [0 14 4] 

fcfl&V\ ffi*&^ibSr">$ a ~>a yf5„ r.tf>4ffi&^K [S12] 



[0145]S4i:l25f2, HI 2 t III 3 K^^ixStJfc [0 14 6] ^iw^vy^f/Hci. 

KicH«*<, «**»««fcjtfi:urBfft©ii*ns-c« [ifci3] 



(17) Iftffl 2 001-67409 

31 32 

1- T(53i +1 ,x w ,v i _ I .tf,_ 1 ) =-ln(l— | 3i+1 )/A 

2 - M(|3 i+2 ,x l . 1 ,v M .» w )=l (|3 i+2 >=0.5 75:6^, -1 (^3 i+2 <0.5 ft £ tf) 
3. tfw = l&Slff, V<g3i +3 , u M )=vO + (r - a 2 /2) 

tfi-t =- l&£l£ Vd3i + 3.x w .v M . /z,.,)=vO - (r - a 2 /2) 



ffl 1 : r=0.05, a z =0.11 T T=0.25 ^ 

H3©7n-^-Kl:ftx(D«fflA 1B tB ll tt, fa=0.1a£U -3a<x<3a£ 
60*#LfcKKT, WMtOKWC^DJ*. C m =0.25[¥]. D m =C m +l/365[^] 

#1 2 : a 2 =0.1 If, r=0.05 <h r=0 0>m 

t©KIH!C m <l:D m f±.d t =l[B]T?0*^ 365[H]«)865KMT»*.lfjaii«Bi| 

m.2 3, KD7 h&&^m&<r>wHim.2 4<om&&fm [ous] ^/wy-r^^sr^m-rs^ft^tt, is 
[0147] ±te^5 a u— -> 3 ^v&mftmjjfafrif; 30 [01491 #cic ^flKM&wwttfli**-*-. 

(4, •VI^^loWMj: Utfcfc, fcffe^e* [§14] 

w*©t, ^i^^K'j7^(mn w^n-r^*. 



[0150] t*ffi(03i«4)-***«)5fc«>{itt, M8\z v, ^ ;t)(Dx, M ,t©a^-eS;i5T'iSh5 0 
hsw&m-vhZo h^K*. ?Bftp(x, 50 imi 5] 



(18) mm 2001-67409 

33 34 

S(v)=Jdtdndxp(x, v rl i;t) 

■& 15 

2 8 <hiE^|p](fifi^<^iiJn)2 9 iD^T*^ ^tlZlt 

S.(v) = Jdtdx p(x,v,-l;t), 

St 16 

S-rfv) = jdtdxp(x,v,l;t), 

5K 17 

v^X^xjI^^fcjBifflfltUfcS^^ (Si 8) 

f(Y)cc 



gexpfyvj + t, ~ g 

S 18 

t^COjfiWTflEaiT^S. v, k, £. g, yttffit©iScl!*§. 

[0 15 1] wixbtt, 2o(D7-f>-(^l4 3 O 40 m?rlll9^-r o H 9 T\ ^ t) Lfcfc *sl/i$.;V 3 

^SrfllSffif'jS/jNi¥ffii-5 0 [0153] 
[0 15 2] hyKOXWiSatfe^ttSrfl^S. # [f 16] 



(19) ftffi 2001-67409 

35 36 



ifv$> « vexpf-v/TJ. 



it 19 

[0 15 4] 19^f>il Hi. fgm^^l^LTV^ 
(S17) 



^ 20 



#5. 



hk-i 

0 1 2 lentil, i s^-r. zimvmmt. t fc^^rs. a i 2 a, «£Hm 

Sf(V-*v) oc V exp[-v/(3.5533v' 2 +0.1023^+0.0044)}. 

it 21 

[0 1 5 5] *P4jgt?J4, j3\S\mt-l<0&&&Z c 1 [S18] 



37 



r p(l->l;t) 
p(-l-*l;t) 

p(ix'~*n;t) =0 

^ P(l-*-l;t) 

p(-l-*-l;t). 



(20) 



&ffl 2001-67409 
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it 22 



lilOMfi. i£23 £it241?#;3Le>tl<5o 



p(l—-l;t)= 1 . p(l—l& 



5* 23 



P(-l-*l;t)=l.p(.i^_ 1;tX 



5$ 24 



Hi 1 4 ic^$tb€> 0 EI14T% tfto5±#Lo-jlt5?l 30 
* (E^atJo-SLfeEg^ 3 6) i-W&^T&Uo^tt 

[0156] @i4 iZTjk-tmmz-'mwAmmm&ftg. 

[0 15 7] *38W©4t»^,a*>5V''«:-t©«3fe 

[0158] I15II, fFffi L,/ciS*#* t ^(Rj^Sr 40 
fflV^^/Wy-^^^-^KO^Sr^-ro HI 5<£CD#ffll^ 

[0 15 9] (31 6liil 5CDfc;*;II]T-fo3o ^t)o^ 
Lfe^'9o^b^:E^I4 2 L fc <D # %Wirr— PX* 



(-^•v v/) 4 3 zsmx^-t, 

[0 16 0] i»)oj;LTV^D4 4tA4 5li, *K 
5„ rttbfi, mm7 ! —?tmi£lVfzi> J r^zf4 6*^ 

[0 16 1] r^XicStUT. ^tOttft^TT^fla 1 6 

[0 16 2] 2OO0ftcott#W*f^©^coV5 a I. — 
hLf;i 0 M^Hl 7{C^-fo — ->3>-e 

4 8 (Sottas o X-m&M&tfO. 29) -e^-To Auyvy 
•^x/Wi, ^ K y 7 h L >5 O.S Lfc^ 19 o 

±ttzbr>XhZ> 0 Ky 7 bcD»jESrb7h 
[S19] 



(21) 
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[0 16 3] #/U^-W^-x/K^#ftf4, *m<T)'&$kX' 

[oi6 4] a«v t^^y m 

temwififa) (Dftmthzw&te'D^xwim-tZo ±& 
Ltzmm<ixn. -mmftmmmimvx. m<z<D&o 



40 



* [0 16 5] Ltf>U ^^-^V^-^uT-fi. 

is^^mm&m-A-t ?> =. t \c t> v t n nmrn 

£ * 'L- UT^t/i L L)iV\ mid 

[0 16 6] ^KP^Mtco^TlftBj-rs,, 

K2 0] 



* 10 



L7t„ 



[0 16 7] sjOuy-w-^-Tvu-m, #J£j«f!aJtlT-fc5 



S;5?:igffl-r5ri:icj;'9, #7f-f !if-f©iffift# 20 [0 16 9] ^yvy^-f/i/flt^ &(D^^J}tVpy 

Vii&^ffitftlz^mX'ZZo -*>-JjU#:X&Zl$:25\z.£.<9 ^ mmtfy'rj V £riE 

[0 16 8] ftd, ffite#^<D^bK±oT#i£«tt# ffitiC#5 r tA5f#5„ 

^ft^-g-f-oVNTlftBJ-rSo fi§5l€O^I#T-|i, aa^K [t2l] 
d<t>(x,v,ii;t) d(p(x,v,n;tj 



• + v,h, t) 



Vdt dx 

- fdv'd ( x'S/^(x,v,^;t)y,fA'-*v,ixMx,v', tl ';t) . 

j£ 25 



[0 17 0] <PV£T<Di£^Zltm.7-®inV> 

[0171] m«ffi«ft©{£«WR#£<75i¥»co 

V^TiftBJ-rSo 5C9CD5S*^mT't±, fcttlf, 1990 t* 



★2oobcof b i<7)^(d i m?£\\^m-tz>mmm%.*mm-rz> 

[0 17 2] 
I1C2 2] 



&&<DEfm t $^-r-S>^i^-7J#^©lr. 199 B £ 200 B©Ppl©^(7)-ii#p^ 



p = 



f M=l <H$(x,v,ii;t)/v 



5t 26 



(22) 
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42 



[0 17 3] ^StfcifV^y V^£39frT?#4V% 

[0174] «««f(lS*f4, ffiSroHAoMS^fi ? 

[0175] ;oi 5 ft^Kii, tirffSW©— £fci3* 



[0 17 6] ftt^-fMBfcis»t5^tta««>«fcS:H:, *> 
*>. C^*aillL*v^|S[a©««Srfci:^j{SiC«riSai- 
[»2 3] 



t*exp(-axr)fc*tt«gU Sfe, IE^II^i;T^#:^^{l:L-Tl/r 2 OMlE(Cct 

[0 17 7] rcD^m§l»m^:^^^p a p«C0l¥ffi(C 
IAU ^ffii^p°pfc?>V^f4^<D?i!±^a a pCOffi*&^Kj»:* 

So 

[0 17 8] i-fc*>*>, S*W^f4BWi:i-5ffita^M 
^tfc^bbf, **«:5l*ie::-*-gi5S:i»«j»cfli 



[0 17 9] &K:^:y^:^^/H;ifcft 
t3. 

[0180] SMjc^-r^/wy^^^s^roisi^^s 

5£, 5£27 
1S24] 



(23) #m§ 2001-67409 

43 44 

d<l>t(x, v,n;t) d<t> t(x, v ti i;t) 

= f 1 +x/v#tfcmv0 

vat ax 

- fdv'd l i'X,(v,n-v', t i')<t>t(x,v;n';t) - St(x,v tt x;t). 

St 27 

om-c&z>m&7 ?v>? ^t(xy,n' ; t^ mwrnm st(x,v^tj<omwm 

<Sf(x, v,n#)4(x, v tt i;t)> =fdvdfi dx dt St(x, v,fi;t}p(x, v lf x;i) 

3C 28 

28 <Dmm&&T. 

[0 18 1] &l»ign 0 n^0IBJ{c:*iB8BS#;as;fc5» *fIHasfc-5lfrg-fctt, 

-g-coigffli-o^Tfft^-rs,, [t2 5] 

<fe, = fitdt + a l Jdtg i 
dx 2 - fi 2 dt + cr 2 Jdi£ 2 

xt 29 

[0 18 2] ^IS^T'I*. >K— F7*-y ^ OigfflK: m^Ofgp ^ 0 (cov^r^V^y^^ig^;^iSVz:$• ; ^^^, 
^i/y-ryt^lcj:^ Homier [^26] 



(24) &ffl 2001-67409 

45 46 

ft £j +Z.(v,M(»i.vi.Mi;0 

"/ d *\ z , (V 2 , M' 2 - v 2 , n 2 yj>{xi , v', , fi' 2 ;t) 

it 30 

[0 18 3] iWc, ^^W^/uy-^^^-^/KciottS * [$C2 7] 

SC 31 

dt dS 2 bs iJ as 5 

xC 32 



[0 18 4] Lfc/SSoT, 7PVu-y-7^x/^T*(i, ffite 
*Sr^T# -5c 50 



[0 18 5] ^y^^e^/HciiSffife^fi^lc 
ttjE«»*tcf4*b*v^s, mi 8 \Z7jk-TJ: o tifd 
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